a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om the conditioning body; 

a sensor coupled to the conditioning body to detect a fiictional force in a plane of 
the planarizing surface, the fiictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the secondVnd of the first support member, the sensor being positioned between 
the first and second supportVnembers, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 



1a (Amended) The apparatus of claim 1 wherein the piston has a generally 
circular cross-sectibnakshape and the cylinder has an aperture with a generally circular cross- 
sectional shape for receiving the pist6n. 

13. \^(Ans^piiaed) The apparatus of claim 1 wherein the piston has a generally 
rectangular cross-sectional shape and the cylinder has an aperture with a generally rectangular 
cross-sectional shape for recei^ng the piston. 



22. \ (Amended) An apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizing surface, comprising: 

a planarizing medium having a planarizing surface for removing material fi-om a 
microelectronic substrate,Vhe planarizing surface defining a planarizing surface plane; 

a conditionmg body adjacent to the planarizing mediimi, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
conditioning body and the pmnarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing medium generating a force in the planarizing surface 
plane when the one of the conditibning body and the planarizing medixmi moves relative to the 
other of the conditioning body and tne planarizing medium; 



a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second siroport members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force; and 

a sensor operatively coupled to the conditioning body to detect the force. 



35 \ (Amended) An apparatus for monitoring conditioning of a planarizing 
medium used for chemical-mechanical planarization of a microelectronic substrate, comprising: 

a conaitioning body having a conditioning surface configured to engage a 
planarizing surface oft the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to cbndition the planarizing surface, the conditioning body generating a drag 
force generally parallel to the planarizing surface; 

a piston; \ 

a cylinder naving an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of me piston and the cylinder under the influence of the force on the 
conditioning body, the piston Wd the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder, the sensor being positioned to detect relative motion between the 
piston and the cylinder; \ 

an actuator coupleckto the conditioning body with a support assembly to control at 
least one of a generally normal force between the conditioning body and the planarizing medium 
and a position of the conditioning bony relative to the planarizing medium; 

a sensor coupled to the support assembly to detect the drag force; and 

a feedback device coupled to the actuator to control activation of the actuator in 
response to a signal received from the force sensor. 
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the other. 



(Amended) The apparatus of claim 35 wherein the piston is sealably 
cyUnder and the sensor includes a pressure gauge positioned within the gap to 
pressure in the gap when one of the piston and the cylinder moves relative to 



45 A (Amended) The apparatus of claim 35, further comprising a biasing 
member coupled ip the cylinder and the piston to bias the piston toward or away from the 
cylinder. 



46. \ (Amended) A method for monitoring conditioning of a planarizing 
medium used for planarizing a microelectronic substrate, comprising: 

movingW least one of the planarizing medium and a conditioning body relative to 
the other of the planarizing medium and the conditioning body while the conditioning body is 
engaged with a planarizing surface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, the support member including a generally upwardly extending portion coupled to the 
conditioning body and a geijerally laterally extending portion pivotably coupled to the upwardly 
extending portion; and 

monitoring the\conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherem monitoring the conditioning body includes measuring a force 
transmitted to the support meniber by the conditioning body by detecting a force between the 
upwardly extending portion and t\ie laterally extending portion with a force sensor. 



53. (Amended) The method of claim 46 wherein the support member 
includes a piston slidablyyreceived in a cylinder and monitoring the conditioning body includes 
detecting a movement of one of the piston and the cylinder relative to the other of the piston and 
the cylinder. 



55. (Arriended) The method of claim 46 wherein the support member 
includes a piston slidably ^d sealably received in a cylinder to form a sealed space between an 



end of the cylinaer and an end of the piston, further wherein monitoring the conditioning body 
includes detecting a pressure within the sealed space. 

60. (Amended) A method for monitoring conditioning of a planarizing 
medium used forrolanarizing a microelectronic substrate, the method comprising: 

coupling a sensor to a conditioning body, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, and the support member includes a piston slidably received in a cylinder; 

engaging the conditioning body with the planarizing medium and moving at least 
one of the conditionipg body and the planarizing medium relative to the other of the conditioning 
body and the planarizing medium while the conditioning body engages the planarizing medium; 
and \ 

monitoring the conditioning body to detect a frictional force between the 
conditioning body and the planarizing medium, wherein monitoring the conditioning body 
includes measuring a forcQ transmitted to the support member by the conditioning body by 
detecting a movement of one\of the piston and the cylinder relative to the other of the piston and 
the cylinder. \ - 



65. \ (Amended) The method of claim 60 wherein the support member 
includes a piston slid^ly and sealably received in a cylinder to form a sealed space between an 
end of the cylinder and an end of the piston, further wherein monitoring the conditioning body 
includes detecting a pressure within the sealed space. 



78. \(Amended) A method for conditioning a planarizing medium used for 
planarizing a semiconcmctor substrate, the method comprising: 

engaging a conditioning body with the planarizing medium, wherein the 
conditioning body is coupled to a support member for supporting the conditioning body relative 
to the planarizing medium, and further wherein the support member includes a generally 
upwardly extending portion coupled to the conditioning body and a generally laterally extending 
portion pivotably coupled to the upwardly extending portion; 
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moving at least one of the conditioning body and the planarizing medium relative 
to the other of the Conditioning body and the planarizing medium to remove material from the 
planarizing medium! and 

maintaining an approximately constant frictional force between the conditioning 
body and the planarizmg medium by adjusting a relative velocity between the conditioning body 
and the planarizing medium, wherein maintaining an approximately constant frictional force 
includes selecting a target frictional force, detecting a force between the upwardly extending 
portion and the laterally ^tending portion coupled to the conditioning body, and adjusting the 
relative velocity until the force is approximately equal to the target frictional force, and further 
wherein measxiring a force traiasmitted to the support member includes detecting a force between 
the upwardly extending portionNand the laterally extending portion with a force sensor. 



82. (Amended) \ The method of claim 78 wherein the support member 
includes a generally upwardly extending portion coupled to the conditioning body and a 
generally laterally extending portion pivotably coupled to the upwardly extending portion, 
further wherein detecting the force includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a force sensor. 



84. (Amended) The\method of claim 78 wherein the support member 
includes a piston slidably received in a qylinder and detecting the force includes detecting a 
n .y^ movement of one of the piston and the cylinder relative to the other of the piston and the 
V ^ cylinder. 

Please add new claims 85-222 as VoUows: 



-85. (New) An apparatus for momtoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, comprising: 

a conditioning body having a condkioning surface configured to engage a 
anarizing surface of the planarizing medium, at leak one of the conditioning body and the 
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planarizing medium being movable relative to the other of the conditioning body and the 
planarizing mediurni to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a frictional force in a plane of 
the planarizing sxirface, the frictional force being imparted to the conditioning body by the 
planarizing medium When the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 

a pistom and 

a cylinder having an open end and a closed end, the cylinder sealably and slidably 
receiving the piston, at ^ast one of the piston and the cylinder being coupled to the conditioning 
body to slide relative to the other of the piston and the cylinder under the influence of the 
frictional force on the conditioning body, the piston and the cylinder defining a sealed gap 
between an end of the piston and the closed end of the cylinder, the sensor being positioned 
within the gap for measuriiW a change in pressure within the gap as the piston moves relative to 
the cylinder. \ 

86. (New) VThe apparatus of claim 85 wherein the planarizing medium 
includes a pohshing pad. \ 

87. (New) The\apparatus of claim 85 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

88. (New) The apparatus of claim 85 wherein the conditioning body includes 
abrasive elements for abrading the planarizing surface of the planarizing medium. 

89. (New) The apparatus of claim 85, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; ami 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first suppon member, the sensor being positioned between 



the first and\second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 

90. (New) The apparatus of claim 85 wherein the sensor includes a force 
sensor. \ 

91. \ (New) The apparatus of claim 85, further comprising an actuator coupled 
to the conditioning body for controlling at least one of a position of the conditioning body and an 
approximately norm^ force between the conditioning body and the planarizing medium, the 
actuator being couplecnto the sensor to receive signals firom the sensor and adjust the one of the 
position and the approximately normal force in response to the signal. 

92. (New) The apparatus of claim 85 wherein the piston has a generally 
circular cross-sectional shape and the cylinder has an aperture with a generally circular cross- 
sectional shape for receiving me piston. 

93. (New) me apparatus of claim 85 wherein the piston has a generally 
rectangular cross-sectional shape\and the cylinder has an aperture with a generally rectangular 
cross-sectional shape for receivingVhe piston. 

94. (New) The apparatus of claim 85 wherein the piston is sealably engaged 
with the cylinder. \ 

95. (New) The apparams of claim 85, fiirther comprising a biasing member 
coupled to the cylinder and the piston to bias the piston toward or away fi-om the cylinder. 

96. (New) An apparatus foAmonitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, Vomprising: 

a conditioning body having a cWditioning surface configured to engage a 
planarizing surface of the planarizing medium, atXleast one of the conditioning body and the 



planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the frictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medixmi is 
moved relative to the other of the conditioning body and the planarizing medium; 

a piston; and 

a cylinaer having an open end and a closed end, the cylinder sealably and slidably 
receiving the piston, at Yeast one of the piston and the cylinder being coupled to the conditioning 
body to slide relative to the other of the piston and the cylinder under the influence of the 
frictional force on the conditioning body, wherein the piston has a generally circular cross- 
sectional shape and the cwnder has an aperture with a generally circular cross-sectional shape 
for receiving the piston, and further wherein the piston and the cylinder define a sealed gap 
between an end of the piston and the closed end of the cylinder, the sensor being positioned 
within the gap for measuring a change in pressure within the gap as the piston moves relative to 
the cylinder. \ 

97. (New) Twe apparatus of claim 96 wherein the planarizing medium 
includes a polishing pad. \ 

98. (New) The apparatus of claim 96 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

99. (New) The apparatus of claim 96 wherein the conditioning body includes 
abrasive elements for abrading the planarizinjg surface of the planarizing medium. 

100. (New) The apparatus of claim 96, further comprising: 

a first support member having firsLand second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om the conditioning body; and ^ 
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a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 

101. \(New) The apparatus of claim 96 wherein the sensor includes a force 
sensor. \ 

102. (New) The apparatus of claim 96, fiarther comprising an actuator coupled 
to the conditioning body ibr controlling at least one of a position of the conditioning body and an 
approximately normal force between the conditioning body and the planarizing medium, the 
actuator being coupled to the sensor to receive signals fi"om the sensor and adjust the one of the 
position and the approximately normal force in response to the signal. 

103. (New) The apparatus of claim 96 wherein the piston is sealably engaged 
with the cylinder. \ 

104. (New) The apparatus of claim 96, fiirther comprising a biasing member 
coupled to the cylinder and the piston to bias the piston toward or away fi-om the cylinder. 

105. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, comprising: 

a conditioning body having\ a conditioning siurface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizmg surface; 

a sensor coupled to the conditioning body to detect a fi-ictional force in a plane of 
the planarizing surface, the fiictional force beingXimparted to the conditioning body by the 
planarizing medium when the one of the conditiorimg body and the planarizing medium is 
moved relative to the other of the conditioning body anoSthe planarizing medium; 



a piston; and 

a cylinder having an open end and a closed end, the cylinder sealably and slidably 
receiving the piston, \at least one of the piston and the cylinder being coupled to the conditioning 
body to slide relative to the other of the piston and the cylinder under the influence of the 
frictional force on the conditioning body, the piston and the cylinder defining a sealed gap 
between an end of the piston and the closed end of the cylinder, wherein the piston has a 
generally rectangular cross-sectional shape and the cylinder has an aperture with a generally 
rectangular cross-sectional shape for receiving the piston, and further wherein the sensor being 
positioned within the gap for measuring a change in pressure within the gap as the piston moves 
relative to the cylinder. \ 

106. (New) \ The apparatus of claim 105 wherein the planarizing medium 
includes a poUshing pad. \ 

107. (New) They apparatus of claim 105 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

108. (New) The apparatus of claim 105 wherein the conditioning body 
includes abrasive elements for abradinAthe planarizing surface of the planarizing medium. 

109. (New) The apparatus of claim 105, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the senior corresponding to the fiictional force. 
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110. ^New) The apparatus of claim 105 wherein the sensor includes a force 

sensor. 

111. (Ntew) The apparatus of claim 105, further comprising an actuator 
coupled to the conditionmg body for controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being coupled to the sensor to receive signals from the sensor and adjust 
the one of the position and tke approximately normal force in response to the signal. 

1 12. (New) Yhe apparatus of claim 105 wherein the piston is sealably engaged 
with the cylinder. 

113. (New) The apparatus of claim 105, further comprising a biasing member 
coupled to the cylinder and the pisibn to bias the piston toward or away from the cylinder. 

1 14. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic\substrate, comprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable rel^ive to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the condirioning body to detect a fiictional force in a plane of 
the planarizing surface, the factional force peing imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning b^dy and the planarizing medium; 

a piston; and 

a cylinder having an open end and V closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylindea- being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the fiictional force 
on the conditioning body, the piston and the cylinder defining a gap between an end of the piston 
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and the closed end ofvthe cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to the other of the piston and the cylinder. 

115. (New) The apparatus of claim 114 wherein the planarizing medium 
includes a polishing pad.\ 

116. (New) The apparatus of claim 114 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

117. (New) \The apparatus of claim 114 wherein the conditioning body 
includes abrasive elements for aWading the planarizing surface of the planarizing medium. 

118. (New) The apparatus of claim 1 14, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi-om the conditioning ©ody; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the firs\ support member, the sensor being positioned between 
the first and second support members, the\first support member being pivotable relative to the 
second support member to transmit a force ta the sensor corresponding to the fiictional force. 

119. (New) The apparatus ofi claim 114 wherein the sensor includes a force 
sensor. \ 

120. (New) The apparatus of claim 114, fiirther comprising an actuator 
coupled to the conditioning body for controlling at fbast one of a position of the conditioning 
body and an approximately normal force between they conditioning body and the planarizing 
medium, the actuator being coupled to the sensor to recedve signals fi-om the sensor and adjust 
the one of the position and the approximately normal forcein response to the signal. 
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121. (Mew) The apparatus of claim 1 14 wherein the piston is sealably engaged 
with the cylinder. \ 

122. (New) The apparatus of claim 114, further comprising a biasing member 
coupled to the cylinder and me piston to bias the piston toward or away from the cylinder. 

123. (New) Vhe apparatus of claim 114 wherein the gauge includes a pointer 
on one of the piston and the cylinder and a scale on the other of the piston and the cylinder, the 
pointer being aligned with the\ scale and movable relative to the scale to indicate relative 
movement between the piston ana the cylinder. 

124. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronia substrate, comprising: 

a conditioning body Having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a fiictional force in a plane of 
the planarizing surface, the frictional force\being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 

a piston; and \ 

a cylinder having an open end andV closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the frictional force 
on the conditioning body, the piston and the cylinder de^fming a gap between an end of the piston 
and the closed end of the cylinder, wherein the piston ia sealably engaged with the cylinder and 
further wherein the sensor includes a gauge positioned to measure movement of the one of the 
piston and the cylinder relative to the other of the piston and the cylinder. 



125. (New) The apparatus of claim 124 wherein the planarizing medium 
includes a poUshing pad. \ 

126. (New) The apparatus of claim 124 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

127. (New) \ The apparatus of claim 124 wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing medium. 

128. (New) The apparatus of claim 124, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the concntioning body, the second end of the first support member 
extending away fi-om the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of tha first support member, the sensor being positioned between 
the first and second support members! the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 

129. (New) The apparatus of claim 124 wherein the sensor includes a force 
sensor. \ 

130. (New) The apparatusXof claim 124, fiirther comprising an actuator 
coupled to the conditioning body for controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being coupled to the sensonto receive signals fi"om the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

131. (New) The apparatus of claimyl24 wherein the piston has a generally 
circular cross-sectional shape and the cylinder has an ^erture with a generally circular cross- 
sectional shape for receiving the piston. \ 
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rectangular cross-sectional 



132. (NevO The apparatus of claim 124 wherein the piston has a generally 



shape and the cylinder has an aperture with a generally rectangular 



cross-sectional shape for redeiving the piston. 

133. (New)| The apparatus of claim 124 wherein the piston is sealably engaged 
with the cylinder. 

134. (New) \The apparatus of claim 124, further comprising a biasing member 
coupled to the cylinder and thq piston to bias the piston toward or away from the cylinder. 

135. (New) Tthe apparatus of claim 124 wherein the gauge includes a pointer 
on one of the piston and the cylander and a scale on the other of the piston and the cylinder, the 
pointer being aligned with the\ scale and movable relative to the scale to indicate relative 
movement between the piston and the cylinder. 



136. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, comprising: 

a conditioning body \ having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing mediimi to condition the planarizing surface; 

a sensor coupled to the cbnditioning body to detect a frictional force in a plane of 
the planarizing surface, the frictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the condition^g body and the planarizing medium; 

a piston; 

a cylinder having an open enti and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the Wlinder under the influence of the frictional force 
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on the conditioning body,\the piston and the cylinder defining a gap between an end of the piston 
and the closed end of the cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and the cylinder relative to the other of the piston and the cylinder; and 

a biasing member coupled to the cylinder and the piston to bias the piston toward 
or away from the cylinder. \ 

137. (New) \The apparatus of claim 136 wherein the planarizing medium 
includes a polishing pad. \ 

138. (New) The apparatus of claim 136 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

139. (New) The apparatus of claim 136 wherein the conditioning body 
includes abrasive elements for abrading the planarizing surface of the planarizing medium. 

140. (New) The apparams of claim 136, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 

141. (New) The apparatus of clarni 136 wherein the sensor includes a force 
sensor. \ 

142. (New) The apparatus of claim 136, further comprising an actuator 
coupled to the conditioning body for controlling at leas\ one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
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medium, the actuator bein^coupled to the sensor to receive signals from the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

143. (New) \The apparatus of claim 136 wherein the piston has a generally 
circular cross-sectional shape and the cylinder has an aperture with a generally circular cross- 
sectional shape for receiving tha piston. 

144. (New) The apparatus of claim 136 wherein the piston has a generally 
rectangular cross-sectional shape and the cylinder has an aperture with a generally rectangular 
cross-sectional shape for receiving tke piston. 

145. (New) The apparatus of claim 136 wherein the piston is sealably engaged 
with the cylinder. \ 

146. (New) The apparamis of claim 136 wherein the gauge includes a pointer 
on one of the piston and the cylinder and ascale on the other of the piston and the cylinder, the 
pointer being aligned with the scale and movable relative to the scale to indicate relative 
movement between the piston and the cylinder. 

147. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, opmprising: 

a conditioning body having a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, atueast one of the conditioning body and the 
planarizing medium being movable relative to tha other of the conditioning body and the 
planarizing medium to condition the planarizing surface; 

a sensor coupled to the conditioning body to detect a frictional force in a plane of 
the planarizing surface, the frictional force being imparted to the conditioning body by the 
planarizing medium when the one of the conditioning body and the planarizing medium is 
moved relative to the other of the conditioning body and the planarizing medium; 

a piston; and \ 



a cylinder h^ing an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of tne piston and the cylinder under the influence of the frictional force . 
on the conditioning body, the piston and the cylinder defining a gap between an end of the piston 
and the closed end of the cylinder, the sensor including a gauge positioned to measure movement 
of the one of the piston and me cylinder relative to the other of the piston and the cylinder, 
wherein the gauge includes a pointer on one of the piston and the cylinder and a scale on the 
other of the piston and the cylinaer, the pointer being aligned with the scale and movable relative 
to the scale to indicate relative movement between the piston and the cylinder. 

148. (New) The\ apparatus of claim 147 wherein the planarizing medium 
includes a polishing pad. 



149. (New) The appVatus of claim 147 wherein the conditioning body has a 
conditioning surface generally parallel )o the planarizing surface. 



150. (New) The apparatus of claim 147 wherein the conditioning body 
includes abrasive elements for abrading the\planarizing surface of the planarizing medium. 

151. (New) The apparatus oi* claim 147, further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning bodyL the second end of the first support member 
extending away fi*om the conditioning body; and\ 

a second support member coupled at a pivotable coupling to the first support 
member toward the second end of the first support\nember, the sensor being positioned between 
the first and second support members, the first supoort member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the fiictional force. 

152. (New) The apparatus of claim \47 wherein the sensor includes a force 

sensor. 
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153. (New) The apparatus of claim 147, further comprising an actuator 
coupled to the conditioning body for controlling at least one of a position of the conditioning 
body and an approximately normal force between the conditioning body and the planarizing 
medium, the actuator being c oupled to the sensor to receive signals from the sensor and adjust 
the one of the position and the approximately normal force in response to the signal. 

154. (New) The apparatus of claim 147 wherein the piston has a generally 
circular cross-sectional shape and the cylinder has an apertxxre with a generally circular cross- 
sectional shape for receiving the piston. 

155. (New) The\apparatus of claim 147 wherein the piston has a generally 
rectangular cross-sectional shape and the cylinder has an aperture with a generally rectangular 
cross-sectional shape for receiving the piston. 

156. (New) The apparatus of claim 147 wherein the piston is sealably engaged 
with the cylinder. \ 

157. (New) The apparams of claim 147, further comprising a biasing member 
coupled to the cylinder and the piston to bias the piston toward or away from the cylinder. 

158. (New) An apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizing surface, comprising: 

a planarizing medium having a planarizing surface for removing material from a 
microelectronic substrate, the planarizing surfacekdefming a planarizing surface plane; 

a conditioning body adjacent to me planarizing medium, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing medium genierating a force in the planarizing surface 
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plane when the one of the .conditioning body and the planarizing medium moves relative to the 
other of the conditioning body and the planarizing medium; 
a piston; 

a cylinder having an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the pistonWd the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder; ^d 

a sensor operatively coupled to the conditioning body to detect the force; the 
sensor including a gauge positioned to measure movement of the piston relative to the cylinder. 

159. (New) The\apparatus of claim 158 wherein the planarizing medium 
includes a polishing pad. \ 

160. (New) The appm-atus of claim 158 wherein the conditioning body has a 
conditioning surface generally parallel ta the planarizing surface. 

161. (New) The apparams of claim 158 wherein the conditioning body is 
rotatable relative to the planarizing medium.V 

162. (New) The apparatus of claim 158 wherein the conditioning body is 
translatable relative to the planarizing mediimi. \ 

163. (New) The apparatus of clMm 158 wherein the planarizing medium is 
rotatable relative to the conditioning body. \ 
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164. (New)\ The apparatus of claim 158 wherein the force is a drag force, 
further comprising: \ 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away fi^om the condimoning body; and 

a second suppoii member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 

165. (New) The apparatus of claim 158 wherein the sensor includes a force 
sensor. \ 

166. (New) The apparatus of claim 158 wherein the piston is sealably engaged 
with the cylinder. \ 

167. (New) The apparams of claim 158, fiirther comprising a biasing member 
coupled to the cylinder and the piston to bias the piston toward or away fi-om the cylinder. 

168. (New) The apparatus of claim 158, further comprising a feedback device 
coupled to the sensor and the conditioning boay for changing at least one of the force between 
the conditioning body and the polishing pad and a position of the conditioning body relative to 
the polishing pad in response to a signal fi"om theVensor. 

169. (New) An apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizing surface, comprising 

a planarizing medium having a planarizing surface for removing material fi-om a 
microelectronic substrate, the planarizing surface defining a planarizing surface plane; 

a conditioning body adjacent to the pmnarizing medium, at least one of the 
conditioning body and the planarizing medium being movable relative to the other of the 
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conditioning body and the pflanarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing medium generating a force in the planarizing surface 
plane when the one of the coruiitioning body and the planarizing medium moves relative to the 
other of the conditioning body and the planarizing medium; 
a piston; \ 

a cylinder having\an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder, wherem the piston is sealably engaged with the cylinder; and 

a sensor operatively coupled to the conditioning body to detect the force, the 
sensor including a gauge positioned to measure movement of the piston relative to the cylinder. 

170. (New) The apparatus of claim 169 wherein the planarizing medium 
includes a polishing pad. \ 

171. (New) The apparatus, of claim 169 wherein the conditioning body has a 
conditioning surface generally parallel to the planarizing surface. 

172. (New) The apparatus ol claim 169 wherein the conditioning body is 
rotatable relative to the planarizing medium. \ 

173. (New) The apparatus of claim 169 wherein the conditioning body is 
translatable relative to the planarizing medium. \ 

174. (New) The apparatus of claim r69 wherein the planarizing medium is 
rotatable relative to the conditioning body. \ 
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175. (New) The apparatus of claim 169 wherein the force is a drag force, 
further comprising: 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the cond tioning body, the second end of the first support member 
extending away fi'om the conditioning body; and 

a second support number coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support membeSrs, the first support member being pivotable relative to the 
second support member to transmit a ttbrce to the sensor corresponding to the drag force. 



176. (New) The apparatus of claim 169 wherein the sensor includes a force 



sensor. 



177. (New) The apparatiis of claim 169, fiirther comprising a biasing member 
coupled to the cylinder and the piston to bialj the piston toward or away fi-om the cylinder. 

178. (New) The apparatus <3f claim 169, fixrther comprising a feedback device 
coupled to the sensor and the conditioning body for changing at least one of the force between 
the conditioning body and the polishing pad ana a position of the conditioning body relative to 
the polishing pad in response to a signal from the isensor. 



179. (New) An apparatus for measuring forces during conditioning of a 
chemical-mechanical planarizing surface, comprising 

a planarizing medium having a planarfeing surface for removing material from a 
microelectronic substrate, the planarizing surface defimng a planarizing surface plane; 

a conditioning body adjacent to the pianarizing medium, at least one of the 
conditioning body and the planarizing medium being Vnovable relative to the other of the 
conditioning body and the planarizing medium for conditioning the planarizing surface, the 
conditioning body and the planarizing medium generating^ a force in the planarizing surface 
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plane when the one of the conditioning body and the planarizing medium moves relative to the 
other of the conditioning body and the planarizing medium; 
a piston; I 

a cylinder having an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder; \ 

a biasing member coupled to the cylinder and the piston to bias the piston toward 
or away from the cylinder; and \ 

a sensor operativelyXcoupled to the conditioning body to detect the force, the 
sensor including a gauge positioned to measure movement of the piston relative to the cylinder. 

180. (New) The apparatus of claim 179 wherein the planarizing medium 
includes a polishing pad. \ 

181. (New) The apparatus of claim 179 wherein the conditioning body has a 
conditioning surface generally parallel to theplanarizing surface. 

182. (New) The apparatus of claim 179 wherein the conditioning body is 
rotatable relative to the planarizing medium. \ 

183. (New) The apparatus of claim 179 wherein the conditioning body is 
translatable relative to the planarizing medium. \ 

184. (New) The apparatus of clainl 179 wherein the planarizing medium is 
rotatable relative to the conditioning body. \ 
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185. (Nqw) The apparatus of claim 179 wherein the force is a drag force, 
further comprising: 

member having first and second ends and being rotatably coupled 
conditioning body, the second end of the first support member 



a first support 
toward the first end to the 



extending away from the conditioning body; and 

a second support member coupled at a pivotable coupling to the first support 
member toward the second erid of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 



186. (New) Tme apparatus of claim 179 wherein the sensor includes a force 



sensor. 



187. (New) The Apparatus of claim 179 wherein the piston is sealably engaged 
with the cylinder. 

188. (New) The apfiaratus of claim 179, further comprising a feedback device 
coupled to the sensor and the conditioning body for changing at least one of the force between 
the conditioning body and the polishing pad and a position of the conditioning body relative to 
the polishing pad in response to a signal Ifrom the sensor. 



189. (New) An apparatu^for monitoring conditioning of a planarizing medium 
used for chemical-mechanical planarization of a microelectronic substrate, comprising: 

a conditioning body having \a conditioning surface configured to engage a 
planarizing surface of the planarizing medium, at least one of the conditioning body and the 
planarizing medium being movable relative to the other of the conditioning body and the 
planarizing medium to condition the planarizing Surface, the conditioning body generating a drag 
force generally parallel to the planarizing surface; \ 

a piston; \ 
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a cylinder having an open end and a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston\and the cylinder defining a gap between an end of the piston and 
the closed end of the cylinder, Wherein the piston is sealably engaged with the cylinder; 

an actuator coupled to the conditioning body with a support assembly to control at 
least one of a generally normal force between the conditioning body and the planarizing medium 
and a position of the conditioning body relative to the planarizing medium; 

a sensor coupled to the support assembly to detect the drag force, the sensor 
including a pressure gauge positioned within the gap to detect a change in pressure in the gap 
when one of the piston and the cylinder moves relative to the other, the sensor is positioned to 
detect relative motion between the piston and the cylinder; and 

a feedback device coupled to the actuator to control activation of the actuator in 
response to a signal received firom the force sensor. 

190. (New) The apparatus of claim 189 wherein the feedback device includes a 
microprocessor. \ 

191. (New) The apparatus of claim 189 wherein the actuator is positioned to 
move the conditioning body laterally over the planarizing surface. 

192. (New) The apparatus of claim 189 wherein the actuator is positioned to 
rotate the conditioning body in a generally cifcularVnotion over the planarizing surface. 

193. (New) The apparatus of claim 189 wherein the planarizing medium 
includes a polishing pad. \ 
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194. (New) The apparatus of claim 189, further comprising; 

a first support member having first and second ends and being rotatably coupled 
toward the first end to the conditioning body, the second end of the first support member 
extending away from the conditioning body; and 

a second suppon member coupled at a pivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 



195. (New) The apparatus of claim 189 wherein the sensor includes a force 



sensor. 



196. (New) The appacatus of claim 189, further comprising a biasing member 
coupled to the cylinder and the piston to ©ias the piston toward or away from the cylinder. 

197. (New) An apparatus for monitoring conditioning of a planarizing medium 
used for chemical-mechanical planarizationpf a microelectronic substrate, comprising: 

a conditioning body having\ a conditioning surface configured to engage a 
planarizing surface of the planarizing mediimi, at least one of the conditioning body and the 
planarizing medium being movable relative \to the other of the conditioning body and the 
planarizing medium to condition the planarizina surface, the conditioning body generating a drag 
force generally parallel to the planarizing surface 

a piston; 

a cylinder having an open end and\ a closed end, the cylinder slidably receiving 
the piston, at least one of the piston and the cylinder being coupled to the conditioning body to 
slide relative to the other of the piston and the cylinder under the influence of the force on the 
conditioning body, the piston and the cylinder definiifg a gap between an end of the piston and 
the closed end of the cylinder, 
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an actuator coupled to the conditioning body with a support assembly to control at 
least one of a generally normal force between the conditioning body and the planarizing medium 
and a position of the conditioning Ibody relative to the planarizing medium; 

a sensor coupled tolthe support assembly to detect the drag force, the sensor being 
positioned to detect relative motion between the piston and the cylinder; 

a feedback device coupled to the actuator to control activation of the actuator in 
response to a signal received from the force sensor; and 

a biasing member coubled to the cylinder and the piston to bias the piston toward 
or away from the cylinder. \ 

198. (New) The apparatus of claim 197 wherein the feedback device includes a 
microprocessor. \ 

199. (New) The apparams of claim 197 wherein the actuator is positioned to 
move the conditioning body laterally over the planarizing surface. 

200. (New) The apparatus pf claim 197 wherein the actuator is positioned to 
rotate the conditioning body in a generally circular motion over the planarizing surface. 

201. (New) The apparatus oV claim 197 wherein the planarizing medium 
includes a polishing pad. \ 

202. (New) The apparatus of claim 197, fiirther comprising: 

a first support member having first aftd second ends and being rotatably coupled 
toward the first end to the conditioning body, theysecond end of the first support member 
extending away from the conditioning body; and \ 

a second support member coupled at aVpivotable coupling to the first support 
member toward the second end of the first support member, the sensor being positioned between 
the first and second support members, the first support member being pivotable relative to the 
second support member to transmit a force to the sensor corresponding to the drag force. 
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203. YNew) The apparatus of claim 197 wherein the sensor includes a force 
sensor. \ 

204. (Nfew) The apparatus of claim 197 wherein the piston is sealably engaged 
with the cylinder and theWnsor includes a pressure gauge positioned within the gap to detect a 
change in pressure in the gap when one of the piston and the cylinder moves relative to the other. 

205. (New)\ A method for monitoring conditioning of a planarizing medium 
?Used for planarizing a microelectronic substrate, comprising: 

moving at least one of the planarizing medium and a conditioning body relative to 
the other of the planarizing medium and the conditioning body while the conditioning body is 
engaged with a planarizing surface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for\supporting the conditioning body relative to the planarizing 
medium, the support member incluoing a piston slidably received in a cylinder; and 

monitoring the conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherein momloring the conditioning body includes measuring a force 
transmitted to the support member by tne conditioning body by detecting a movement of one of 
the piston and the cylinder relative to theV)ther of the piston and the cylinder. 

206. (New) The methodXof claim 205 wherein monitoring the conditioning 
body includes detecting a frictional force onVthe conditioning body in a plane generally parallel 
to a plane of the planarizing surface. \ 

207. (New) The method of claim 205 wherein the support member includes a 
generally upwardly extending portion coupled to the conditioning body and a generally laterally 
extending portion pivotably coupled to the upwardly extending portion, further wherein 
monitoring the conditioning body includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a forceVsensor. 



208. JNew) The method of claim 205, further comprising biasing one of the 
piston and the cylinderUoward or away from the other of the piston and the cylinder. 

209. (iSfew) The method of claim 205 wherein the support member includes a 
piston slidably and sealably received in a cylinder to form a sealed space between an end of the 
cylinder and an end of the piston, further wherein monitoring the conditioning body includes 
detecting a pressure withimthe sealed space. 

210. (New)\ A method for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, comprising: 

moving at least one of the planarizing medium and a conditioning body relative to 
the other of the planarizing meaiimi and the conditioning body while the conditioning body is 
engaged with a planarizing surface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for\supporting the conditioning body relative to the planarizing 
medium, the support member including a piston slidably received in a cylinder; 

biasing one of the piston and the cylinder toward or away from the other of the 
piston and the cylinder; and \ 

monitoring the conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherein monitoring the conditioning body includes measuring a force 
transmitted to the support member by theVonditioning body by detecting a movement of one of 
the piston and the cylinder relative to the other of the piston and the cylinder. 

211. (New) The method o£ claim 210 wherein monitoring the conditioning 
body includes detecting a frictional force on tne conditioning body in a plane generally parallel 
to a plane of the planarizing surface. \ 

212. (New) The method of claim 210 wherein the support member includes a 
generally upwardly extending portion coupled to the conditioning body and a generally laterally 
extending portion pivotably coupled to the upwardly extending portion, further wherein 
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monitoring the conditioning body includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a force sensor. 

213. \ (New) The method of claim 210 wherein the support member includes a 
piston slidably and sealably received in a cylinder to form a sealed space between an end of the 
cylinder and an endi of the piston, further wherein monitoring the conditioning body includes 
detecting a pressure within the sealed space. 

214. ^ew) A method for monitoring conditioning of a planarizing medium 
used for planarizing a microelectronic substrate, comprising: 

moving atueast one of the planarizing medium and a conditioning body relative to 
the other of the planariziM medium and the conditioning body while the conditioning body is 
engaged with a planarizing Wrface of the planarizing medium, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, the support member\including a piston slidably and sealably received in a cylinder to 
form a sealed space between amend of the cylinder and an end of the piston.; and 

monitoring the conditioning body to detect a force of the planarizing medium on 
the conditioning body, wherein monitoring the conditioning body includes measuring a force 
transmitted to the support member\by the conditioning body by detecting a pressure within the 
sealed space. \ 

215. (New) The method of claim 214 wherein monitoring the conditioning 
body includes detecting a frictional force on the conditioning body in a plane generally parallel 
to a plane of the planarizing surface. \ 

216. (New) The method oV claim 214 wherein the support member includes a 
generally upwardly extending portion coupled to the conditioning body and a generally laterally 
extending portion pivotably coupled to the\ upwardly extending portion, further wherein 
monitoring the conditioning body includes detecting a force between the upwardly extending 
portion and the laterally extending portion with a force sensor. 
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217. (New) The method of claim 214 wherein the support member includes a 
piston slidably received in a cylinder and monitoring the conditioning body includes detecting a 
movement of one\of the piston and the cylinder relative to the other of the piston and the 
cylinder. \ 

218. \ (New) The method of claim 214, further comprising biasing one of the 
piston and the cylinder toward or away from the other of the piston and the cylinder. 

219. ^ew) A method for monitoring conditioning of a planarizing medium 
used for planarizing a mWoelectronic substrate, the method comprising: 

coupling a sensor to a conditioning body, wherein the conditioning body is 
coupled to a support member for supporting the conditioning body relative to the planarizing 
medium, and further wherein the support member includes a piston slidably and sealably 
received in a cylinder to form a sealed space between an end of the cylinder and an end of the 
piston; \ 

engaging the contiitioning body with the planarizing medium and moving at least 
one of the conditioning body and me planarizing medium relative to the other of the conditioning 
body and the planarizing medium while the conditioning body engages the planarizing medium; 
and \ 

monitoring the condi\ioning body to detect a fiictional force between the 
conditioning body and the planarizing medium, wherein monitoring the conditioning body 
includes measiuing a force transmitted to the support member by the conditioning body by 
detecting a pressure within the sealed space. 

220. (New) The method \of claim 219 wherein monitoring the conditioning 
body further includes detecting a movement of one of the piston and the cylinder relative to the 
other of the piston and the cylinder. \ 
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engaging 
conditioning body is co 



221. (^ew) A method for conditioning a planarizing medium used for 
planarizing a semiconductor substrate, the method comprising: 

a conditioning body with the planarizing medium, wherein the 
led to a support member for supporting the conditioning body relative 
to the planarizing medium, the support member including a piston slidably received in a 
cylinder; 

moving at l^ast one of the conditioning body and the planarizing medium relative 
to the other of the conditiolcjing body and the planarizing medium to remove material from the 
planarizing medium; and 

maintaining an Approximately constant frictional force between the conditioning 
body and the planarizing medium by adjusting a relative velocity between the conditioning body 
and the planarizing medium, vmerein maintaining an approximately constant frictional force 
includes selecting a target frictional force, detecting a force between the conditioning body and 
the planarizing medium and adjusting the relative velocity until the force is approximately equal 
to the target frictional force, wherein detecting the force includes measuring a force transmitted 
to the support member by the conditioning body by detecting a movement of one of the piston 
and the cylinder relative to the other of the piston and the cyhnder. 

222. (New) The method of claim 221 wherein the support member includes a 
generally upwardly extending portion coupled to the conditioning body and a generally laterally 
extending portion pivotably coupled to the upwardly extending portion, fiirther wherein detecting 
the force includes detecting a force betvi^een the upwardly extending portion and the laterally 
extending portion with a force sensor.— 



REMARKS 



Claims 1-4, 6, 7, 10-17, 22-29, 31-41, 43-47, 50, 51, 53-55, 57-60, 62, 64, 65, 67- 
70, 72-79, 81, 82 and 84 are currently pending in this divisional application. In the Office 
Action dated August 14, 2002, the Examiner rejected claims 1-4, 10, 22-27, 29, 34-39, 41, 46, 
47, 50, 57-60, 62, 67-70, 72-79 and 81 under 35 U.S.C. § 102(e) as being anticipated by U.S. 



